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Introduction 
Description and definition of overweight and obesity  
Obesity is a worldwide public health problem. Statistics from the 2014 World Health Organisation 
(WHO)  Report reveal that 1.9 billion people worldwide are overweight, among whom 600 million are 
obese (World Health Organisation 2016). A dramatic increase in childhood overweight and obesity 
has also been observed, with 42 million children under the age of five being affected by obesity, a 
number which is especially on the rise in low and middle-income countries. Childhood obesity and 
overweight are especially crucial public health concerns as they can worsen and persist into adulthood 
and co-occur with other major health, social and economic impairments (Grant-Guimaraes et al. 2016; 
Bomberg et al. 2017; Hruby, Hu 2015; Rankin et al. 2016). 
Overweight and obesity are defined as weight in excess of normal weight, commonly measured by the 
body mass index (BMI), the gold standard for describing healthy and pathological body weight. BMI 
is calculated by dividing body weight (measured in kilograms; kg) by the square of height (measured 
in metres;  m2).   
 
 
A BMI value of above 25 is determined to be overweight, while a BMI above 30 indicates a case of 
obesity according to the cut-off standards of the WHO (World Health Organisation 2016).  
In pediatric populations, BMI-percentiles are used for assessing obesity according to the German 
Working Group on Obesity in Childhood and Adolescence (AGA 2011; Kromeyer-Hauschild et al. 
2001). Percentiles are calculated in relation to a reference value based on measurements of the German 
pediatric population. A BMI value above the 90th percentile defines overweight, while values above 
the 97th percentile indicate obesity in childhood and adolescence (Kromeyer-Hauschild et al. 2001). To 
further adjust for individual variability due to age and gender, standard deviations  of BMI scores are 
used (BMI-SDS). These provide a tailored tool for identifying overweight and obese children and 
adolescents by indicating the deviation of the standardized normal distribution of the pediatric 
𝐵𝑀𝐼 =
𝑤𝑒𝑖𝑔ℎ𝑡(𝑘𝑔)
ℎ𝑒𝑖𝑔ℎ𝑡(𝑚)𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 (𝑚)
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reference population, allowing for a better understanding of where individuals fall on the spectrum of 
BMIs in this group (Kromeyer-Hauschild et al. 2001; Kromeyer-Hauschild et al. 2011).  
In addition to BMI percentiles and BMI-SDS, body composition and total body fat can be assessed by 
bioelectrical impedance analysis (BIA) (Bohn et al. 2015; Haroun et al. 2009). The flow of an 
electrical current through cellular tissues is measured and thus gives information about cellular 
properties and types.  However, methods of measuring BIA have not yet reached the level of a “gold 
standard”.  Waist circumference (WC) and waist to height ratio (WHtR) are anthropometric tools for 
identifying central adiposity and indicating cardiometabolic risk. These measures are less dependent 
on age and ethnicity. A WHtR value of 0.5 can be used as a cutoff-value for central obesity for 
children older than six years of age (Yoo 2016). For the extremely obese, a newly-proposed formula 
for describing obesity at the edge of the obesity spectrum is “excess body weight”, which is correlated 
with BMI and WHtR and calculated as median weight as a function of height, age and gender (Petroff 
et al. 2015). 
Prevalence 
Over the last decades, worldwide obesity rates for infants and young children have increased from 32 
million to 42 million, and are projected to further increase to 70 million by 2025 (World Health 
Organisation 2014). However, in some socio-economically advanced regions, a plateau and even a 
decrease in prevalence rates among children and youth can be observed (Chung et al. 2016). In 
Germany, after an increase of overweight and obesity by 50% from the 1990s according to national 
data from the “German Health Interview and Examination Survey for Children and Adolescents” 
Kiggs (Kurth, Schaffrath Rosario 2007) in 2003-2006, a rather stable plateau of overweight and 
obesity was recently reached (Blüher et al. 2011; Moss et al. 2012). Nationwide data from the Kiggs 
study in 2003-2006 reported a prevalence of 18.8% of overweight and obesity in 11 to 17 year-olds 
and an overall prevalence of 14.7% for all age groups (2-17 years). The corrected self-reported 
prevalence of overweight in Germany from the Kiggs study wave 1 in 2009 for adolescents aged 11-17 
years was 18.9%, indicating a plateau in overweight prevalence. Regarding adolescent obesity, 
however, a non-significant tendency towards an increase in prevalence was noted in 2009 (8.9% 
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obesity in Kiggs baseline study vs. 10% obesity in Kiggs wave 1; (Brettschneider et al. 2015)). Recent 
data from the Kiggs wave 2 cohort examined between 2014- 2017 indicate a prevalence rate of 15,4 % 
overweight for 3-17 years olds in Germany and a prevalence of 5,9% obesity. Increasing prevalence 
rates for both overweight and obesity were found with increasing age. However, the trend of further 
increases in nationwide prevalence rates as observed in the Kiggs baseline cohort in 2003-2006 did not 
continue (Schienkiewitz et al. 2018).  
These findings support the idea of a plateau on overweight and obesity in German children, however 
these rates still remain at a considerably high level. Prevention efforts might have led to some success.  
However, causes and risk factors as well as means of prevention and therapy need to continue to be the 
focus of various research activities.  
The onset of overweight and obesity in childhood and adolescence can be attributed to multiple 
origins. Alongside genetic and biological factors, maternal behavioral patterns during and after 
pregnancy, parenting style and other lifestyle factors (physical activity, sedentary behavior, eating 
behavior, emotional regulation) as well as epigenetic processes play an important role in influencing 
the development of overweight and obesity in childhood and adolescence (Trandafir, Temneanu 
2016).   
Furthermore, social status, school education and living environment can also have an effect on weight 
status in youth.  
The following sections further discuss the most prominent factors involved in the development of 
overweight and obesity in childhood and adolescence. 
Biological factors 
Biological predisposition to overweight and obesity has been examined and attributed to 
environmental and genetic factors (Chesi, Grant 2015). At present, 188 genetic loci have been linked 
to overweight and obese phenotypes; however, with small individual effect sizes (Nielsen et al. 2015). 
Nevertheless, genotype has been found to influence the effect of energy (im-)balance on individual 
body weight status.  
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Hereditary family diseases such as cardiovascular diseases and type 2 diabetes mellitus add to the 
susceptibility to overweight and obesity. A longitudinal cohort study in Great Britain showed that 
parental BMI gain during child- and adulthood and high adult BMI correlates with increased risk for 
overweight and obesity in the offspring (Li et al. 2009; Nielsen et al. 2015). However, further social, 
family, environmental and lifestyle factors need to be taken into account when discussing risk factors.  
Family environment/parenting style 
Parental lifestyle behavior such as performance of physical activity and family eating behaviors play 
an important role in weight development in children. Parents can be seen as possible role models 
regarding health behavior and are commonly targeted in overweight and obesity interventions 
(Neumark-Sztainer 2005; Ball et al. 2017; Haire-Joshu, Tabak 2016).  
Parental feeding style has been correlated with child weight status in several studies. An indulgent 
feeding style is associated with likelihood of developing overweight and obesity (Vollmer, Mobley 
2013). Controlling parental behavior involving rule setting is reported to be associated with higher fat 
consumption (Eisenberg et al. 2012). However, research on parenting style and its relation to weight 
shows inconsistent findings. An authoritative parenting style seemed to protect most subjects from 
overweight and obesity (Vollmer, Mobley 2013; Sleddens et al. 2011). Effects are dependent on 
individual child and parental character traits (Sleddens et al. 2011).  Weight-related concern of parents 
and teasing was found to predict the incidence of overweight in young adults in a 10-year longitudinal 
study, while body dissatisfaction and negative body image, influenced by peers and family, are also 
risk factors for the development of disordered eating behavior and overweight (Quick et al. 2013).  
In Manuscript 2, a study will be presented which is focused on psychosocial outcomes of a family-
based overweight intervention program (T.A.F.F.), delivered through telephone counseling, addressing 
body image and dissatisfaction in overweight and obese adolescents. 
Socioeconomic status  
Socio-economic status (SES) is an important risk factor for the incidence of overweight and obesity in 
childhood and adolescence world-wide (Cameron et al. 2015; Barriuso et al. 2015). In Western, 
industrialized societies, a low SES predicts increased risk for overweight and obesity, while high SES 
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in developing countries is partly accountable for obesity incidence (Wang, Lim 2012). SES moderates 
the role of maternal weight gain, smoking, development of diabetes during pregnancy, high parental 
BMI, ethnicity, child care attendance, high amounts of TV time and breastfeeding on the development 
of obesity in childhood. However, the direction of its moderating role is dependent on the economic 
status of the country where the research was conducted and on the individual SES of the family 
(Cameron et al. 2015; Mech et al. 2016; Barriuso et al. 2015).  
Nutrition and eating behavior  
Dietary content and eating behavior also play important roles in the onset of overweight and obesity 
(Pate et al. 2013). A diet of energy-dense, high-fat and low-fiber food as well as high-caloric sugar 
sweetened beverages have been reported to be associated with higher incidence of greater body fat 
mass, overweight and the metabolic syndrome in children and adolescents (Ambrosini et al. 2012; 
Emmett, Jones 2015; Ambrosini 2014). An obesogenic environment, which is found particularly in 
Western industrialized societies, fosters this trend, for one, by offering limited space for physical 
activity, promoting excess use of digital technology leading to sedentary behavior and also by 
providing easy access (e.g. in schools, youth clubs) to an unhealthy diet promoting excess energy 
intake. This causes an imbalance between consumption and expenditure of energy and therefore leads 
to lipogenesis and the development of overweight and obesity (Kumar, Kelly 2017). However, reviews 
have recently shown that evidence for the “energy imbalance”- hypothesis is mixed and point towards 
a metabolic approach towards obesity involving understanding effects of dietary products on 
metabolic and cellular function as well as development of cellular fatty tissue (Wells 2013; Hanks et 
al. 2015).  A diet high in fiber and complex carbohydrates can protect from overweight (Albertson et 
al. 2016; Poole et al. 2016). Furthermore, even complementary feeding and maternal dietary habits as 
well as gestational weight gain can influence the onset of overweight and obesity in children 
(Trandafir, Temneanu 2016; Huang et al. 2007). Breast-feeding has been shown to have a protective 
effect on the development of excessive body weight later on in childhood and might shape healthy 
food choices in childhood and adolescence (Ventura 2017; Bell et al. 2018).  
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However, besides dietary content itself, eating behavior forms a crucial mediator and moderator in 
relation to overweight and obesity in childhood and adolescence. Eating behavior both mediates and 
modifies the relationship between dietary content and the development of overweight. Eating behavior 
develops rapidly from infancy to school entry and is followed by further differentiation in 
adolescence. Healthy eating behavior in childhood and adolescence should lead to normal weight gain 
and growth (Gahagan 2012). Eating behavior is influenced by both intrinsic and extrinsic motivation.  
Already as toddlers, children develop eating preferences and self-regulate their energy demand 
successfully (Birch, Fisher 1998). However, self-control or intrinsic motivation can be influenced 
when strong external stimuli such as advertisement, peer pressure or parental control are present and 
when children grow older (Birch, Fisher 1998; Altundag 2017). When “exposed to an obesogenic 
environment”, pediatric eating behavior changes and extrinsic stimuli become more important factors 
influencing nutritional choices, while self-regulation skills can deteriorate (Kral et al. 2018; Junghans 
et al. 2015; Halberstadt et al. 2013). Alongside other factors, healthy eating in childhood and 
adolescence requires sufficient dietary self-control (Ha et al. 2016). 
Unhealthy eating behavior comprises a multitude of activities such as snacking, emotional eating, and 
loss-of-control eating, which promote the development of overweight and obesity (Aparicio et al. 
2016; Kuźbicka, Rachoń 2013; Blaine et al. 2017). Parent-child interaction and family environment 
influence these behaviors through moderation of pediatric self-regulation and emotional coping 
mechanisms (Reicks et al. 2015). Recent findings suggest, for instance, that parents with an anxious 
attachment orientation control their children’s food intake by persuasive techniques and thereby impair 
children’s self-regulation of food intake and open the way to eating behaviors that facilitate the 
development of obesity (Powell et al. 2017). Furthermore, family meals in a pleasant atmosphere, for 
example, can lead to healthy food intake and healthy meal frequency (Verhage et al. 2018).  
Both diet and eating behavior can be moderated by the socio economic position of the child’s or 
adolescent’s family and community (Cameron et al. 2015).   
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Physical activity  
Physical activity in youth plays an important role in the development of fine and coarse motor skills 
and muscular structures. It influences the energy balance of the body by contributing to increased 
energy expenditure. Thus, through physical activity, weight status can be regulated and juvenile BMI 
can be stabilized. 
To date, ninety minutes of moderate physical activity or 12,000 steps daily, are recommended to 
prevent lifestyle-related diseases in children and adolescent in Germany, while globally 60 minutes of 
moderate to vigorous physical activity are recommended by the WHO (Graf et al. 2017; World Health 
Organisation 2011). However, these recommendations are rarely met (Bucksch et al. 2014; Graf et al. 
2017). Recent data of the Germany-wide Kiggs wave 2 cohort demonstrate that only 22.4% of German 
girls and 29.4%  of boys are physically active for 60 minutes per day (Finger et al. 2018). The trend 
towards physical inactivity in German children and adolescence increases with age (Finger et al. 
2018). Sedentary activities such as using computers, smart phones and other multimedia devices have 
become more and more popular among adolescents and need to be reduced to a minimum to create 
time for physical activity to combat overweight and obesity. 
The type of physical activity that is most beneficial for weight status modification and producing 
positive effects on physiological parameters, especially in overweight and obesity treatments, is the 
current subject of controversial discussions. Effects of endurance training, which has been the gold 
standard of physical activity in conservative obesity treatment, as opposed to training with spikes of 
high intensity or performance of resistance training are being researched (Dietz et al. 2012; Alberga et 
al. 2016). A Canadian study (“Hearty trial”) reported that a combination of resistance and aerobic 
endurance training yields the greatest effect on overweight or obesity regarding body fat, waist 
circumference and metabolic markers than either form of exercise alone (Sigal et al. 2014; Alberga et 
al. 2015). Furthermore, high intensity interval training (HIIT) has also gained interest in the context of 
juvenile overweight and obesity. HIIT seems to be a time-efficient form of exercise and some reports 
indicate a greater effect on metabolic and cardiovascular biomarkers than moderate or low intensity 
interval training (Zhang et al. 2017; Tenório et al. 2017). However, as HIIT is a physically very 
demanding form of exercise, motivation for participation needs to be constantly boosted (Thum et al. 
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2017; Gillen, Gibala 2014). Manuscript 1 presents information on adherence and acceptance of a 
media-supported high intensity interval training (HIIT) program for adolescents and its effects on 
body composition.  
Effects of childhood overweight and obesity on physical and mental health  
Consequences of childhood obesity can lead to impaired physical functioning as well as psychosocial 
and mental health problems. Obesity and overweight at a very young age can predict onset of the 
metabolic syndrome (Graf, Ferrari 2016; Kim et al. 2017). The metabolic syndrome is characterized 
by a cluster of symptoms including insulin resistance, dyslipidaemia and hypertension, which can 
increase the likelihood of type-2 diabetes and cardiovascular disease and has been associated with 
development of certain types of cancer (O'Neill, O'Driscoll 2015). Medical consequences of pediatric 
obesity also include an increased incidence of polycystic ovarian syndrome (PCOS), infertility, non-
alcoholic fatty liver disease, retinal and renal complications as well as orthopedic and muscular 
impairments in childhood or later in adult life (Kelsey et al. 2014).  
Further consequences of childhood obesity comprise mental health and psychosocial impairments. 
Bullying, stigma and teasing are commonly experienced by overweight and obese children and 
adolescents and can lead to considerable damage of psychosocial health (Rankin et al. 2016; Mannan 
et al. 2016). In particular, negative body image, lower self-esteem, interpersonal and intrapersonal 
problems occur more frequently in this group. These issues can be accompanied by serious 
psychopathological diagnoses such as anxiety, eating disorders and, the most commonly reported 
condition, depression (Small, Aplasca 2016; Mannan et al. 2016). In particular, overweight and obese 
girls are likely to suffer from depression and depressive symptoms (Quek et al. 2017). The interaction 
between obesity and mental health is complex and bidirectional (Rankin et al. 2016). Comprehensive  
prevention measures or treatment need to target both obesity and mental health impairments (Small, 
Aplasca 2016). 
Adolescent body image and psychosocial well-being before and after a telephone-delivered prevention 
program for families (T.A.F.F.) are described in Manuscript 2.  
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Manuscript 3 provides a systematic overview of mental health disorders in pre- and postbariatric obese 
adolescents and points to the need for a careful examination of psychosocial and psychiatric conditions 
before undergoing surgery.  
Prevention  
To prevent the above-mentioned long-term consequences of childhood obesity, a variety of 
intervention methods are being employed at different impact levels. One way to differentiate between 
preventive measures is based on the target population or the progression of disease. Another is based 
on the risk factors which promote overweight and obesity. Primary, secondary, and tertiary prevention 
measures and universal, selective and indicated strategies are two approaches to combating overweight 
and obesity that may provide overlapping content and recommendations. When regarding the context 
of prevention one can distinguish between behavioral prevention and setting-based/ environmental 
prevention.  
The majority of prevention programs focus on behavioral change in children and adolescents 
themselves or on altering their family environment, also referred to as prevention on a “micro or 
meso” level. Lifestyle change, such as promoting physical activity and healthy eating and diet, is the 
content of most interventions on the behavioral level (Dehghan et al. 2005). The individual or the 
individual family is responsible for making healthy lifestyle choices and thus preventing the onset or 
progression of overweight and obesity (Schüle et al. 2016; Kar et al. 2014; Spear et al. 2007). Parents 
and care-takers are seen as agents of change and are responsible for making healthy lifestyle changes 
for their children thus preventing overweight and obesity (Jurkowski et al. 2013).  
Manuscript 1 and 2 describe aspects of two behavioral oriented prevention programs: “moveHIT” 
(M1) is directed at adolescents directly, while “T.A.F.F.” (M2) is a prevention program delivered via 
telephone calls to families with overweight children.  
However, various environmental and societal factors influence health behavior, and knowledge of 
moderators and mediators needs to be achieved in order to design effective structural prevention 
programs (Babitsch et al. 2016; Pigeot et al. 2016a; Loss, Leitzmann 2011). A theoretical basis and the 
consideration of subsystems of settings are necessary to create prevention programs which take into 
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account environmental influences and living structures (Quilling et al. 2016). Programs solely 
focusing on individual behavioral change did not yield the success as anticipated (Müller et al. 2006).  
Research and governmental stake-holders therefore increasingly demand setting-based prevention 
(Garlichs 2015) that could be integrated into the German prevention law (Quilling et al. 2016). 
Setting-based prevention, however, includes change of the environment as well as policies that enable 
a healthy lifestyle. The availability of healthy foods and physical activity facilities in public 
institutions and spaces could counteract an obesogenic environment (Loss, Leitzmann 2011). Public 
alliances are needed to create and develop these settings in a community. Structural obesity prevention 
programs  in New York City, for example, involved various private and communal partners and 
stakeholders, and show the importance of forming coalitions and promoting policies to form a healthy 
public living environment (Kelly et al. 2016). A recent Dutch report on structural obesity prevention 
claimed that increased government support and guidance on public organizational work is needed to 
achieve sustainable changes in health promotion (Hendriks et al. 2016). However, evidence for 
structural prevention is difficult to produce, as a scientific evaluation of environmental prevention 
efforts is a complex undertaking (Hillier et al. 2011). 
Primary prevention, as another means of categorizing prevention efforts, aims to promote health on a 
population level before disease has even occurred. Primary prevention programs are implemented to 
prevent the incidence of a disease and/or to decrease its prevalence (Hoelscher et al. 2015; Zeeb et al. 
2011). Universal prevention is an example of primary preventive measures as it is targeted to all 
subjects (healthy and unhealthy) and involves various public stakeholders by creating health-
supportive policies and addressing the built environment (Walter, Pigeot 2016). Taxes on sugar and 
sugar-sweetened beverages in certain countries are an example of primary prevention and could help 
to attenuate the obesity epidemic if accompanied by other prevention efforts (Bes-Rastrollo et al. 
2016). The IDEFICS intervention is an example of a primary prevention program that was setting-
based and aimed to promote physical activity, healthy nutrition and stress reduction. Children and 
adolescents in schools and kindergartens in various regions of Europe were recruited and community-
based health promotion programs were offered. These were delivered through stakeholders (e.g. 
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schools, local authorities, public health sector, etc.) in the community itself and targeted all individuals 
(Pigeot et al. 2016b).  
The aims of secondary prevention, however, are to promote and expand early detection of individuals 
at risk and prevent further progression of the disease. It is more intensive and focuses on certain 
populations at risk (Hoelscher et al. 2015).  Obesity prevention can be considered a form of secondary 
prevention when it is targeted at individuals at risk for developing obesity, e.g. children of parents 
with overweight and obesity or children living in socio-economically disadvantaged neighborhoods 
(Hoelscher et al. 2015). Obesity prevention measures can also be assigned the term of secondary 
prevention when they are targeted at individuals in whom early signs of obesity have already been 
detected, and when avoiding further progression of the disease, for example the development of the 
metabolic syndrome, is the aim of the prevention program (Guo et al. 2002). Indicated prevention 
programs can, for example, target young, overweight children to prevent adult obesity through 
normalizing their weight status in childhood and adolescence (Goldschmidt et al. 2013).  
Tertiary or targeted prevention is no longer an actual form of “pre”vention but rather a means of 
treatment. Tertiary prevention is applied when the disease is already present, and seeks to prevent 
further health deterioration. In the case of childhood obesity, the progression to more severe obesity 
and clinical comorbidities should be delayed and prevented (Koplan JP, Liverman CT, Kraak VI 
2005). 
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Therapy  
Like prevention, conservative obesity therapy for children and adolescents consists of lifestyle change 
and involves health promotion among the entire household. Thus, parents or care-takers are seen as 
“agents of change” (Anzman et al. 2010). The goal of juvenile obesity therapy is to stabilize weight by 
increasing physical activity, decreasing sedentary activities, changing diet and eating habits as well as 
offering behavioral therapy. Multidisciplinary treatment is necessary in order to achieve greater 
therapy effects. Obesity therapy can be offered as an out-patient option with regular visits to the 
therapy centre or in-patient in a rehabilitation clinic for a duration of 4-6 weeks. However, treatment 
success is variable and further psychological support could be beneficial in order to cope with obesity 
(Mühlig et al. 2014) . Improvement of well-being and self-esteem is also crucial for long-term weight 
loss (Miguel-Etayo et al. 2013; Rajjo et al. 2017). 
 For cases of extreme obesity with severe comorbidities, the possibility of undergoing bariatric surgery 
as an adolescent exists in Germany, provided that certain requirements are fulfilled. First, all 
conservative therapy treatments must have failed. Then, the patient must undergo a six-month 
preparation program following the AGA guidelines. He or she must also live in a stable and 
supporting living environment. Finally, a psychiatric examination is mandatory before surgery and 
willingness to comply with lifestyle modification and dietary supplement therapy after the surgery 
must be evident (AGA 2012).  
Manuscript 3 assesses psychosocial status and mental health before and after bariatric surgery in 
adolescents in a systematic literature review. Mental health impairments are common in extreme 
obesity and their influence on outcomes of bariatric surgery has been neglected in research. Long-term 
findings regarding bariatric surgery in adolescence are still scarce and coping mechanisms for the 
required life-long changes in diet and health as well as expectations of surgery outcomes must be the 
subject of further scientific observation (Shoar et al. 2017). Bariatric surgery for adolescents is 
becoming increasingly popular worldwide and should therefore be a topic of future research.  
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Drug therapy in children and adolescents has been investigated and shown to have rather small effects 
in reduction of BMI and bodyweight. To date, the drugs applied in youth obesity studies are not 
licensed for application in obese children and adolescents (Mead et al. 2016). 
Adherence to prevention and therapy programs 
Adherence to prevention and therapy programs is necessary to secure long-term weight loss and 
improvement of health-related quality of life of participating children and adolescents. Therefore, 
implementation of interventions and the use of supplementary tools to ensure program participation 
should be well documented. For adolescents especially, new media technologies are being used to 
increase motivation and program attendance. The application of electronic media in interventions  
varies by medium and duration (Weihrauch-Blüher et al. 2016). Interventions with text messages 
(SMS) to motivate adolescents to continue participating in the intervention and paying attention to a 
healthy lifestyle have been documented by various research groups and have been also applied in 
Manuscript 1 in order to increase attendance in a high-intensity-interval program (Woolford et al. 
2010). Weight loss/management programs have also been delivered via phone to offer access to 
individuals and families living in rural areas (Lipana et al. 2013). Manuscript 2 reports psychosocial 
outcomes of a telephone-based prevention program for families (T.A.F.F.)  
Furthermore, adherence to an obesity therapy program such as bariatric surgery depends on mental 
health, as compliance with lifelong lifestyle changes and realistic outcome expectations are necessary. 
Therefore, Manuscript 3 examines mental health and psychosocial well-being before and after bariatric 
surgery in adolescents.  
  
18 
 
Research content  
As described above, overweight and obesity prevention is of major importance for children and 
adolescents. Prevention programs should focus on research-derived risk factors and offer appropriate 
programs for the relevant target group.  Below, the content, adherence and psychosocial aspects of two 
different prevention programs are described, as well as mental health issues in adolescents who have 
undergone bariatric surgery. 
Manuscript 1: MoveHIT 
Herget Sabine, Reichardt Sandra, Grimm Andrea, Petroff David, Käpplinger Jakob, Haase 
Michael, Markert Jana, Blüher Susann.  
High-Intensity Interval Training for Overweight Adolescents: Program Acceptance of a Media 
Supported Intervention and Changes in Body Composition.  
International Journal of Environment Research and Public Health. 2016 Nov 8;13(11). pii: E1099; 
doi:10.3390/ijerph13111099 
 
We conducted a feasibility study to examine the implementation and acceptance of a media-supported 
high-intensity interval training (HIIT) program called “moveHIT”. Overweight or obese adolescents 
who were recruited to participate in the study were asked to engage in a HIIT outdoor program twice 
per week for six months. The training program was offered in a public park in Leipzig. HIIT has been 
previously performed by athletes in competitive sports. It is a mixture of moderate intensity exercises 
interspersed with high intensity exercises called “Tabata intervals” (Tabata et al. 1996). Effects of 
HIIT include quick and considerable improvement in oxygen consumption, body mass distribution and 
metabolic parameters, while also being a time-efficient alternative to endurance training (Costigan et 
al. 2015a). As HIIT is a demanding form of exercise, moveHIT offered a website with tailored, 
supportive e-mails and motivating text-messages to the intervention group, while the control group 
participated solely in the HIIT program. Motivating messages were based on social cognitive theory 
(Ardestani et al. 2015; Bandura 2004) and focused on attitude formation, outcome expectations, 
strategies for self-regulation and overcoming relapse, seeking social support and self-efficacy 
regarding physical activity. Primary endpoints of the study were the number of sessions attended in 
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order to define program adherence, while secondary endpoints comprised anthropometric and 
metabolic measurements. Program acceptance was further assessed via a questionnaire measuring 
opinions on the content of the program. Participants were recruited among former patients of an 
outpatient obesity therapy program (KLAKS, (Blüher et al. 2014)), though program flyers distributed 
at school clubs, by magazine reports and advertisements and by contact through teachers and social 
workers. Participants had to be 13-18 years of age and exceed the 90th percentile in BMI according to 
the German reference values. Obese children, e.g. children above the 97th percentile for BMI, were 
also allowed to take part in the program. Exclusion criteria comprised of pregnancy and serious 
orthopedic impairments.  Data collection was performed prior to (t0) and after the end of the 6-month 
intervention (t1). Data on anthropometric measures, metabolic parameters, body composition 
according to BIA analysis were collected. A questionnaire on physical activity behavior, psychosocial 
status and program acceptance was also distributed.  
The study was supported by the Federal Ministry of Education and Research (BMBF). This PhD 
student was responsible for development and implementation of the study with supervision of PD Dr. 
Susann Weihrauch-Blüher and statistical counseling by PD Dr. David Petroff.  
Manuscript 2: Psychosocial aspects of the T.A.F.F. study 
Herget Sabine, Markert Jana, Petroff David, Gausche Ruth, Grimm Andrea, Hilbert Anja, Kiess 
Wieland, Blüher Susann.  
Psychosocial Well-Being of Adolescents Before and After a 1-Year Telephone-Based Adiposity 
Prevention Study for Families. 
Journal of Adolescent Health. 2015 Sep;57(3):351-4. doi: 10.1016/j.jadohealth.2015.05.014. 
 
Psychosocial outcomes of another media-supported prevention program are reported in “Psychosocial 
Well-Being of Adolescents Before and After a 1-Year Telephone-Based Adiposity Prevention Study 
for Families” (Manuscript 2). Telephone counseling was offered to families with overweight and 
obese children and adolescents. In addition to anthropometric outcomes (mainly reported in (Markert 
et al. 2014)), psychosocial well-being such as body image, body dissatisfaction, resilience, self-
efficacy and self-worth were examined before and after the intervention. Psychosocial well-being and 
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body self-image in adolescence have been found to influence eating behaviors and weight status later 
on in life and are the main topic of Manuscript 2.  
Telephone counselors called parents of overweight and obese children as agreed upon at an appointed 
date and time and discussed lifestyle changes regarding nutrition and eating behavior, physical 
activity, psychosocial well-being and management of stress. The conversations and counseling were 
solution-oriented according to solution-focused therapy based on the work of Steve de Shazer (Shazer 
et al. 1986). Conversations were supported by newsletters and e-mails sent beforehand to prepare 
parents and caregivers to discuss the topic. Change in BMI-SDS was chosen as primary endpoint 
while further anthropometric parameters as well as eating behavior, physical activity, health-related 
quality of life, psychosocial well-being (resilience, self-esteem, body image) and media use were also 
assessed. Participating families were recruited through pediatricians who were connected via a 
Germany-wide pediatrician network called “CrescNet” (Kiess et al. 2001). 303 families (at time point 
t0) with children above the 90th or 97th percentile for BMI were included in the study, and data from 
289 families were used to analyze study outcomes. The intervention for the study group lasted for 12 
months (t1), and the control group received the same telephone counseling after waiting for 12 
months, and data for the latter were collected after another year (t2= 24 months). Children with 
monogenetic obesity were excluded from program participation. This article analyses data from t0 and 
t1 time points regarding resilience, body image and body self-esteem, which were targeted in the study 
questionnaires based on validated constructs. 
Manuscript 3: Mental health of adolescents with bariatric surgery 
Herget Sabine, Rudolph Almut, Hilbert Anja, Blüher Susann. 
Psychosocial status and mental health in adolescents before and after bariatric surgery: a 
systematic literature review.  
Obesity Facts. 2014;7(4):233-45. Epub 2014 Jul 24. doi: 10.1159/000365793. 
 
Psychosocial well-being and mental health are centrally important in bariatric therapy. A stable mental 
constitution is necessary to be eligible for surgery and to ensure compliance with post-surgical 
lifestyle changes. “Psychosocial status and mental health in adolescents before and after bariatric 
surgery: a systematic literature review” systematically evaluates studies of bariatric surgery in 
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adolescents and their mental health condition. It emphasizes the need to carefully assess psychiatric 
issues and psychosocial impairments before invasive obesity therapy in order to ensure the suitability 
of adolescents for undergoing surgery and thus its potential effectiveness. Psychiatric conditions can 
lead to unrealistic expectations of surgery outcomes and impair weight loss and compliance regarding 
lifestyle change. Furthermore, the effects of psychiatric conditions on suicidality after bariatric therapy 
are not yet clear (White et al. 2015). It is of major importance for adolescents to undergo proper 
psychiatric examination before bariatric surgery.  
Therefore, a systematic literature research on PsychINFO, PubMed and Medline databases was 
performed taking into account studies published before 2014, while reviews, discussion papers and 
comments were excluded. Twelve studies met the inclusion criteria and were analyzed for reports of 
psychiatric conditions before and after surgery. These included depression, anxiety, eating disorders 
and combined psychopathology. The mental health status of adolescent patients before and after 
bariatric surgery is described in 3. 
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Research questions 
The following research questions are addressing in the three manuscripts described above: 
1. How does program acceptance and adherence to a media-supported HIIT program develop 
over the course of the intervention?  
2. How does a telephone counseling intervention offered to parents of overweight and obese 
adolescents affect body image and self-esteem? 
3. How is the psychosocial well-being of overweight and obese adolescents affected by 
telephone counseling offered to their parents? 
4. What kind of mental health issues are documented in studies on bariatric surgery in 
adolescents? 
5. How can the mental health status of adolescents before and after bariatric surgery be 
described? 
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Discussion 
Adherence to Prevention Programs  
We designed a physical activity program called “moveHIT” with media support based on Bandura’s 
“social cognitive theory” (Bandura 2004) to increase motivation and offer feedback to participating 
overweight and obese adolescents. Regular participation in overweight and obesity prevention 
programs is necessary to achieve long-lasting and sustainable changes in health behavior and weight 
loss. However, various barriers exist which inhibit program adherence. First of all, to enroll in a 
program for addressing overweight and obesity in childhood, families need to be aware of and 
concerned about a child’s health and weight status, and that they should be seeking help outside of the 
family (Alff et al. 2012; Grow et al. 2013). For children, it is important to have support from peers or 
family, social interaction within the program and no cost for participation (Pescud et al. 2010). 
Adolescents’ expectations for enjoyable health promoting interventions focusing on physical activity 
are enjoyment of the program, being with friends and obtaining an attractive body (Sundar et al. 
2018). Furthermore, programs need to be tailored to the capabilities of the overweight child, respect 
peer influence and appropriate feedback should be given in order to promote motivation for healthy 
behavior (Deforche et al. 2011; Sundar et al. 2018). Digital technology presents a promising tool for 
promoting program compliance by providing individual feedback. However, these devices need to be 
further studied, as a theoretical framework was often lacking in the majority of previous digital 
interventions (Lee et al. 2016; Badawy, Kuhns 2017). We therefore applied Bandura’s social cognitive 
theory as a base for the content of our intervention. 
The moveHIT exercise program was based on high intensity interval training (HIIT) and was therefore 
a time-efficient, yet demanding workout (Logan et al. 2014). HIIT is currently being investigated for 
its possible superiority to moderate intensity training (García-Hermoso et al. 2016; Thivel et al. 2018). 
Existing research has documented its favorable effect on body composition and metabolics, amongst 
other variables (Racil et al. 2016). Adolescents who enrolled into the program enjoyed the content of 
the program and the majority approved of the feedback given by text messages and the study website. 
Previous studies have shown that adults also report enjoyment of HIIT program content and structure 
53 
 
demonstrate high program adherence (Thum et al. 2017; Vella et al. 2017). A very recent research 
article also documented enjoyment and a positive affective response after HIIT sessions in adolescents 
(Malik et al. 2018). In our case, there was no correlation between overall positive program evaluation 
and program attendance. A high dropout rate was observed during the moveHITprogram. These 
findings are supported by another research group examining participation in physical activity 
interventions (Ryan et al. 2017), where a decline in participation was noted and only weekly reminders 
led to an increase in intervention engagement. In regards to moveHIT, no significant difference was 
observed between the media-supported intervention group and the control group who attended HIIT 
sessions without receiving media support. Further research groups have reported that media support 
can attenuate drop-out rates (Lee et al. 2016). Digital technology, which incorporates text-messaging 
applications and involves social networking sites such as Facebook can help to improve adherence to 
physical activity interventions (Schoenfelder et al. 2017). The moveHIT study could not confirm these 
findings statistically but showed a tendency towards a positive effect of text messages and website use 
on program adherence.  Drop-out rates could be attributed in part to the summer vacation and 
individual daily obligations and appointments. Personal schedules are likely determinants of program 
participation (Nogueira, Zambon 2013). Further studies report that social insecurity of adolescents was 
likely to be a risk factor for drop-out from weight loss interventions (Miguel-Etayo et al. 2016). 
Additionally, initial weight loss success has been reported to affect continuous program participation 
(Batterham et al. 2016).   
Other topics that have been documented to lead to attrition of family-based weight management 
programs in children and adolescents are time commitment of participants, distance from place of 
intervention, school and work obligations, lack of dedication, schedule of intervention and stress. Not 
having enjoyed the program, in contrast, did not play a role in (lack of) participation (Skelton et al. 
2016). A recent analysis between completers and non-completers of a pediatric weight-management 
program showed that educational background and eating environment were significant factors in 
influencing continuous treatment participation (Warschburger, Kröller 2016). Continuously assessing 
these factors for our program could reveal influences affecting adherence and drop out. 
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Adherence to physical activity programs targeting overweight and obese children therefore needs to be 
further explored and barriers must be identified and overcome (Alberga et al. 2013; Osiński, 
Kantanista 2017). Low-threshold interventions and flexible program content and schedules, alongside 
other multidisciplinary approaches, could contribute to stable program participation. Integration of 
physical activity into a multidisciplinary context, school setting or community program could 
strengthen participation, sustainability and effectiveness, regarding even cognitive and mental health, 
as previous findings suggested (Costigan et al. 2016; Logan et al. 2014).  
Psychosocial well-being during prevention programs 
We conducted the telephone-based prevention program TAFF among overweight or obese children 
and adolescents. In terms of overweight and obesity in childhood and adolescence, psychosocial 
functioning shows greater impairment than psychiatric, as the threshold for pathological changes in 
mental health is often not quite met. The interdependency of mental health and overweight and obesity 
is also focus of scientific research (Small, Aplasca 2016; Mühlig et al. 2016). Negative body image, 
self-esteem and health-related quality of life effects in particular can be detected in overweight and 
obese children and adolescents, followed by other psychological consequences (Rankin et al. 2016; 
Pulgarón 2013). Body attractiveness is especially important for adolescents. It influences psychosocial 
wellbeing and is a crucial topic for adolescents with obesity (Hoffmann, Warschburger 2018). 
Psychosocial wellbeing is commonly assessed in obesity prevention programs and requires sufficient 
attention in order to achieve long-term success in weight loss and positively affect body image.  
As part of the TAFF intervention, parents received solution-focused counseling regarding medical 
issues as well as the health and leisure behavior of the entire family. Counseling sessions were 
complemented by newsletters sent to the families. Adolescents completed a questionnaire which 
assessed validated constructs of psychosocial well-being such as health-related quality of life, body 
image, body dissatisfaction, self-efficacy, self-worth and resilience. Body image and self-efficacy 
improved after the intervention, while body dissatisfaction decreased. However, these effects occurred 
regardless of the randomization arm. By reviewing scientific literature, Hart et al documented that 
obesity prevention studies involving parents have rarely led to improvements in body image and eating 
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problems (Hart et al. 2015). On the other hand, some studies report improvements in psychosocial 
well-being and a positive correlation with BMI-reduction following obesity prevention or treatment 
programs (Fonvig et al. 2017; Ruotsalainen et al. 2015). 
It could also be hypothesized that becoming aware of one’s own weight status can lead to healthier 
behavior and improved body image. A recent study by Rancourt et al. documented that “accurate 
perception” of one’s weight status is positively correlated with weight loss intention regardless of 
gender (Rancourt et al. 2017). However, the opposite is also possible, as “fat talking”, which involves 
for instance “self-comparison to ideal eating and exercise habits”, might have been present in the 
families receiving the TAFF-intervention.  Fat talking can be a risk factor for body dissatisfaction and 
therefore for further pathological weight-related behaviors (Sharpe et al. 2013; Ousley et al. 2008). 
However, our analysis of the TAFF-intervention data did not include any analysis of possible effects 
of fat-talking.  
The present results of the TAFF study suggest that weight-based family talk might not worsen 
adolescent body satisfaction. A similar intervention, a solely parent-delivered prevention program for 
rural preteens, also showed reduced body weight and body image concerns after the intervention 
(Eldridge et al. 2016). Generally, it is important to monitor body image in intervention programs, as it 
influences eating behavior and thus can contribute to disordered eating, which in turn influences 
weight status (Jasik 2014). Body image dissatisfaction is correlated with decreased health-related 
quality of life. It therefore needs to be the focus of interventions targeting overweight and obesity in 
order to create a comprehensive prevention program that improves emotional health (Gouveia et al. 
2014). The latter is linked to secure and positive body image and thus serves as a requirement for 
stable weight status and regulated weight loss in youth. An increase in self-efficacy in adolescents is 
also crucial, as self-efficacy has been found to be correlated with body satisfaction, energy 
consumption, physical activity and, thus, weight outcomes (Glasofer et al. 2013; Losekam et al. 2010). 
Furthermore, self-efficacy has been reported to mediate the relation between physical activity and 
depressive symptoms and is therefore an important target for preventing more serious mental health 
impairments in obese and overweight adolescents (Castillo et al. 2014). 
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Psychosocial status and mental health in adolescent bariatric patients  
Mental health impairment in obese and extremely obese adolescents is characterized by a high 
prevalence of depression, anxiety and eating disorders as well as pathological symptoms below the 
clinical threshold (Rankin et al. 2016). In the present review (Manuscript 3), around a third of the 
adolescents suffered from moderate to severe depressive disorder symptoms, followed by anxiety 
disorders in a quarter of pre-bariatric patients. Symptoms of eating disorders have also been detected 
in a substantial amount of these patients. Previous studies have also found that severe depression and 
other forms of pathological psychological symptoms can be found in pre-bariatric patients and are 
more likely to be associated with drop-out of a scheduled weight loss program before surgery 
(Benediktsdottir et al. 2016; Cohen et al. 2017). Adolescents who suffered less from eating and 
psychopathology issues were more likely to report greater weight loss success twelve months after 
bariatric surgery than their peers with mental health and psychiatric issues who underwent surgery 
(García-Ruiz-de-Gordejuela et al. 2017).  However, another review by Brode et al. shows that 
demographic variables rather than psychosocial factors of adolescents are relevant to preoperative 
program completion. When comparing adolescents with obesity, either undergoing bariatric surgery or 
outpatient treatment, to normal-weight adolescents, there was a higher frequency of eating disorders, 
anxiety issues and decreased quality of life (Call et al. 2017).  
A qualitative study on adolescents’ beliefs about bariatric surgery by Doyle et al. documents both the 
need to comply with the prebariatric weight and psychosocial management program and the difficulty 
of doing so: “Everyone just thinks “oh yeah, I’ll just shed a few pounds” but it takes a lot more than 
that, you have got to change your whole mind, the way you see things and the way you do things 
(Doyle et al. 2018). The incidence of disordered eating behavior in bariatric patients such as loss of 
control and night eating has also been confirmed by other studies (Utzinger et al. 2016).  Furthermore, 
studies have identified suicidal ideation behavior in prebariatric adolescents, drawing further attention 
to this result (McPhee et al. 2015).  
Our literature review suggests that depressive symptoms improve after surgery, as has also been 
documented by subsequent reviews and studies (Hillstrom, Graves 2015). However, long-term follow-
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ups are still scarce, which requires further attention (Wabitsch et al. 2013), while appropriate and 
validated methods need to be applied in order to examine the psychosocial and mental well-being of 
these adolescents (Hillstrom, Graves 2015).  
Recently, it has been documented that loss of control eating improved six months after surgery and 
then worsened again, which points to the need for longitudinal studies on pre- and post-bariatric 
surgery in adolescent populations (Goldschmidt et al. 2018). Furthermore, high quality of life 
perception following bariatric surgery is also a correlate of effective weight maintenance after weight 
loss achieved by bariatric surgery (Ryder et al. 2018). Persisting or re-occurring psychopathology in 
adult bariatric patients has been reported previously, with the time between symptom clearance and re-
occurrance being referred to as “postbariatric honeymoon phase” (van Hout et al. 2006; Bocchieri et 
al. 2002). Another study by Zeller at al. found that mental health status either improved after surgery 
or persisted at the presurgical level and that no new psychological pathologies were found (Zeller et al. 
2017). Furthermore, social support by family members and peers was found to influence psychosocial 
health and weight-related behavior. This topic should be given further attention in bariatric weight 
management programs (Zeller et al. 2016; Mackey et al. 2018).  
Across the board, research groups call for long-term studies and a stronger focus on mental and 
psychosocial health.   
Limitations   
Recruitment and inadequate statistical power of the moveHIT program 
Due to insufficient recruitment, the planned number of participants (n=70) was not met. This yielded  
a loss of the power in the trial, and therefore changes in measured constructs and parameters were not 
detected with statistical significance. Although recruitment was carried out through various channels 
such as newspaper advertisements, contacting schools and school clubs as well as sports teachers, 
medical offices and former patients of an obesity out-patient therapy program, enrollment in the 
intervention remained considerably low. Recruitment into overweight and obesity prevention 
programs has been reported to be difficult and public health stakeholders generally assume a 
successful recruitment rate of 30% when approaching potential participants (Nguyen et al. 2012). 
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Strategic marketing, community involvement and support as well as support of the intervention by the 
healthcare system could result in higher recruitment numbers (Gerards, Sanne M P L et al. 2012; 
Smith et al. 2014). 
Dropout from the moveHIT program  
Over the course of the media-supported HIIT intervention, a considerable decline in the number of 
participating adolescents occurred. Even though the media supported intervention group showed a 
tendency towards higher participation rates than the control group, no significant difference was 
detected. High dropout could be due to the summer vacation, (school/personal) obligations, 
appointments and reluctance to participate. This has been observed by various other studies and 
requires further research attention to yield successful intervention outcomes (Alberga et al. 2013). 
Flexible intervention settings and support and integration into the community or integration into the 
school environment could possibly help to avoid high dropout rates (Costigan et al. 2015b).   
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T.A.F.F. Study Sample size  
Analysis of the correlation between body image and participation in a telephone-based prevention 
program presented no significant findings. This could be due to the limited sample size of the T.A.F.F. 
cohort and data collection in triads. Questionnaires were sent to the private address of each family. 
Correct understanding of items in the questionnaires by all family members could not be assured. 
Furthermore, the TAFF cohort does not represent a German-wide population as it was primarily 
recruited in Saxony, Thuringia and Saxony-Anhalt. 
Delivery of the T.A.F.F. program 
Telephone counseling was not offered to adolescents directly. Effects of the T.A.F.F. program on body 
image were therefore dependent on parental transfer of intervention content. However, no data 
collection on parenting or parental implementation of intervention content was performed.  
Irregular and incomparable measures of mental health (review) 
The mental health status of adolescent bariatric patients has been difficult to characterize, as the 
methods of measurements used in the studies reviewed were inconsistent. Standardized clinical 
interviews were rarely performed and cut-off points for psychopathological findings varied. Thus, 
comparability of psychosocial and mental health impairments needs to be considered with caution. An 
emphasis on the urgent need for consistent assessment of psychopathology and psychiatric issues in 
bariatric patients is warranted. 
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The present thesis provides insight into overweight and obesity prevention and therapy. Participation 
behavior, psychosocial well-being and mental health have been examined closely.  
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Continuous adherence to physical activity programs designed to avoid development or progression of 
juvenile overweight and obesity is difficult to maintain in everyday-life of participants. Motivation for 
participation and a personal schedule, that complements intervention time requirements, is essential 
for success and sustainability of physical activity interventions. Media support in promoting adherence 
is a topic of controversial discussion, but might help to promote motivation for health behavior change 
if used appropriately for the right target group. Therefore, means of communicating with young people 
need to be analyzed and integrated into health messages in order to make them convincing and 
interesting. Further media devices and channels need to be investigated to achieve an up-to-date 
understanding of health promotion technology. 
Telephone counseling is as effective as face-to-face counseling regarding BMI reduction. However, its 
effect on psychosocial well-being and body image seems to be minor. The effect of parental delivery 
of health messages and information on psychosocial well-being and stress to their children regarding 
body image and related constructs needs to be further elucidated. Mediators and moderators should be 
investigated in order to be able to control health promotion content.  
Mental health plays a crucial role in the development and progression of extreme obesity in 
adolescence. Early mental health impairments such as internalizing and externalizing behavior may 
lead to pathological eating and pathological health behavior habits and consequent weight gain. 
During the course of a treatment program it is of great importance to focus on psychiatric 
comorbidities in order to achieve stable and long-lasting effects on weight loss and lifestyle behavior. 
Adolescents undergoing bariatric surgery often suffer from moderate to severe depressive symptoms 
or clinically diagnosed depression. The interdependency between depression and obesity impedes 
predictability of bariatric surgery on weight loss outcomes and compliance with lifestyle requirements 
after surgery. In any case, mental health needs to be closely examined before a patient undergoes 
surgery. Monitoring and stabilization of psychological well-being after invasive treatment could lead 
to the practice of beneficial health behavior, enduring weight stabilization and improved quality of 
life.  
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